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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. The 1st Cone Disk Group on Driving Shaft (6) The 2nd cone disk group on an output shaft (7) 
A clutch arranged between the 2nd cone disk group (7) and an output side of a change gear (9) It 
is the control method of a belt type nonstep variable speed gear equipped with the above, and 
actual slipping torque of a clutch (9) is searched for periodically or aperiodically during operation, 
and it is characterized by determining correction value which makes a characteristic curve 
proper for height of clutch ** by the comparison as compared with a characteristic curve. 

2. Control method of belt type nonstep variable speed gear given in the 1st term of claim 
characterized by forming characteristic curve from relation between clutch ** and torque in 
clutch (9). 

3. Control method of belt type nonstep variable speed gear given in the 1st term of claim 
characterized by realizing correction value whenever it searches for slipping torque. 

4. Control method of belt type nonstep variable speed gear given in the 1st term of claim 
characterized by memorizing the last correction value in non-volatile (immobilization) storage 
vessel when correction value exceeds the 1st positive limiting pressure value in predetermined 
number of correction value, or when less than the 2nd negative pressure threshold value. 

5. Determine Acting Correction Value from a Predetermined Number of Correction Value, and it 
is Non-volatile (Immobilization) about this. 

A control method of a belt type nonstep variable speed gear given in any 1 term of the 1st term 
of a claim characterized by what is memorized in a storage vessel, the 3rd term, or the 4th term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The control method of a belt type nonstep variable speed gear This invention relates to the 
control method of a belt type nonstep variable speed gear given in the superordinate-concept 
portion of the 1st term of a claim. 

A belt type nonstep variable speed gear has a cone disk group on a driving shaft and an output 
shaft, respectively. And among these cone disk groups, endless-like a belt, a chain, or an add-on 
bay belt is rolled about. Each cone disk group consists of the 1st cone disk firmly combined with 
the shaft, and the 2nd cone disk movable to shaft orientations. Driving force is transmitted by 
friction association between a belt and a cone disk. The location of the direction of an axis of 
the 2nd cone disk is changed through a fluid pressure starting device. The effective diameter of 
a drive, i.e., a change gear ratio, changes with these. 

The driving gear for vehicles with which the clutch has been arranged between an engine and a 
belt type nonstep variable speed gear is known for the German patent application public 
presentation No. 3914792 specification. The purpose of the clutch is to protect a cone disk and 
a towage device from a torque impact. Therefore, in relation to a rotational frequency and load 
torque, clutch ** is chosen so that smaller than the torque of the drive with which the driving 
torque transmitted with a clutch has a cone disk which can be transmitted. This well-known 
equipment has the defect that the actual action of a clutch is not detected. Therefore, a clutch 
must be energized by the high pressure from the reasons of safety. 

The purpose of this invention is to be based on the actual condition and control a clutch. 
According to this invention, the actual slipping torque of a clutch is searched for periodically or 
aperiodically during operation, the height of clutch ** is compared with a characteristic curve, 
and this purpose is attained by determining the correction value which makes a characteristic 
curve proper by that comparison. 

The slipping torque of a clutch is detected by reducing actual clutch ** on the 2nd pressure 
level from the 1st pressure level in step. In that case, the 2nd pressure level is obtained when 
few rotational frequency differences, for example, 50 rotations, arise at a clutch. As for the 
difference of the 1st pressure level and the 2nd pressure level, only in the value of which about, 
the 1st pressure level means whether it is located on the slipping limit of a clutch. Correction 
value arises according to the difference. An original characteristic curve is rationalized through 
this correction value. The input variable of a characteristic curve is the torque in a clutch, and 
the dependence variable of a characteristic curve is clutch **. 

Detection of the slipping torque of a clutch is performed in a fixed rhythm, or it is carried out in 
a predetermined service condition. A predetermined service condition is the combination of 
loaded condition, engine-speed values, or these amounts of operations. 
The method based on this invention has the advantage that the influence quantity to the 
transfer action of a clutch is detectable. This influence quantity is turbulence of coefficient of 
friction for example, by the manufacture error, change of coefficient of friction as a function of 
temperature, change of coefficient of friction in the life period of a gear, and the exfoliation 
torque of an adhesion clutch. 

In the embodiment of this invention, whenever slipping torque is searched for, it proposes 
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realizing correction value. The influence quantity which changes with these quickly, for example, 
temperature, is detectable. 

In other embodiments of this invention, when correction value exceeds the 1st positive limiting 
pressure value in a predetermined number of correction value, or when less than the 2nd 
negative pressure threshold value, it proposes that the last correction value is memorized by the 
non-volatile (immobilization) storage machine. The advantage that change of coefficient of 
friction in mass-production-dispersion (Serienstreuung) among the influence quantity which 
changes slowly, for example, a life period, can be taken into consideration by this is acquired. 
When starting vehicles by memorizing the last correction value to RAM of for example, a cell 
backup type, the last correction value is included in count of direct clutch **. 
Furthermore, acting correction value is determined from a predetermined number of correction 
value, and this invention proposes that this is memorized by the non-volatile storage machine. 
Acting correction value is determined by formation or the mathematical algorithm of the average. 
The advantage that the perpetuity of deflection and the admission nature of correction value are 
inspected is acquired by this. 
The example is shown in the drawing. 

drawing 1 — the outline block diagram of the system of a belt type nonstep variable speed gear 
— and — Drawings 2 are the diagram having shown the relation between clutch ** and time 
amount, and a diagram having shown the relation between clutch slipping and time amount. 
Drawing 1 shows roughly the system of a belt type nonstep variable speed gear. This system 
consists of a drive unit 1, a belt type nonstep variable speed gear 2, and an electronic control 3. 
Furthermore, the belt type nonstep variable speed gear 2 consists of 2 sets of cone disk groups 
6 and 7 which have a hydraulic torque converter 4, the epicyclic gear reversing device 5, and a 
driving belt 8, the clutch 9, and the differential type moderation stage 10. 

The belt type nonstep variable speed gear 2 is driven by the drive unit 1, for example, an internal 
combustion engine, through a shaft 11. The hydraulic torque converter 4 which has a clutch 12 is 
combined with the shaft 1 1. The hydraulic torque converter 4 consists of the stator 15 the pump 
runner 13, the turbine runner 14, and with a mechanical-cable-type free wheel so that it may be 
well-known. A hydraulic torque converter 4 is used for conversion of the driving torque 
outputted from the drive unit 1. A clutch 12 is connected in that pump torque and turbine torque 
serve as the same magnitude in a clutch point in a hydraulic torque converter 4. A clutch 1 2 and 
a hydraulic torque converter 4 drive the epicyclic gear carrier 16. The epicyclic gear carrier 16 is 
the structural part of an epicyclic gear drive 5. 

The epicyclic gear drive 5 consists of the sun-gear shaft 18, the 1st epicyclic gear 19, the 2nd 
epicyclic gear 20, the internal gear 21, an epicyclic gear carrier 16, a brake 22, and a clutch 23. 
An epicyclic gear drive 5 is driven through the epicyclic gear carrier 16. Epicyclic gears 19 and 
20 are supported pivotable on the epicyclic gear carrier 16. 

In an advance transit range, a clutch 23 is engaged and the brake 22 is taken off. Thereby, 
driving torque is transmitted to the sun-gear shaft 18 through the epicyclic gear carrier 16 and a 
clutch 23. 

In a go-astern transit range, a clutch 23 is canceled and the brake 22 is being engaged. 
Therefore, an internal gear 21 is firmly combined with gearbox housing. And with the epicyclic 
gear carrier 16, an epicyclic gear 19, and a sun gear 17, driving torque reverses a hand of cut 
and is transmitted. 

The sun-gear shaft 18 drives the 1st cone disk group 6. This is combined with the 2nd cone disk 
group 7 through the driving belt 8. Each cone disk group consists of the 1st cone disk 24 and 26 
of immobilization in shaft orientations, and the 2nd cone disk 25 and 27 which can move to shaft 
orientations, respectively. Driving torque is transmitted by friction association with a cone disk 
and a driving belt. The displacement of the 2nd cone disk 25 and 27 changes the transit radius of 
a driving belt, therefore changes a change gear ratio. 

The clutch 9 is combined with the 2nd cone disk group 7 through the shaft 28. Two rotational 
frequency sensors 30 and 31 detect the rotational frequency of a shaft 28 and a shaft 29, 
respectively. 

A clutch 9 is an overload protection device. On the other hand, this clutch transmits the torque 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



04/03/05 



3/3 ^— V 



of a shaft 28 without slipping to a shaft 29, and transmits it to the differential type moderation 
stage 10 and both the output shafts 32 and 33 further. On the other hand, when impact torque is 
introduced into an output side, the pressure level in a clutch is chosen so that a clutch may 
begin to be slippery. Transfer of the driving force to the driving belt of a cone disk is released 
from impact torque by this. 

The change gear electronic control 3 controls the belt type nonstep variable speed gear 2 
through the fluid pressure type controller which is not illustrated. The input signals of the change 
gear electronic control 3 are the signal of the throttle-valve signal 34, an engine speed 35, fuel 
injection duration 36, and a shift position switch 37, the signal of the rotational frequency sensor 
30, and a signal of the rotational frequency sensor 31. In the change gear electronic control 3, 
the magnitude of the driving torque outputted from the drive unit 1 is computed from two input 
signals 35, i.e., an engine speed, and fuel injection duration 36 so that it may be well-known. 
Instead of fuel injection duration 36, the signal (not shown) of the electronic formula engine 
control system showing the torque of the drive unit 1 can also be used. 
Drawing 2 shows the diagram 38 showing the relation of the clutch ** and time amount in a 
clutch 9, and the diagram 39 showing the relation between clutch slipping and time amount. Time 
t — a pressure p1 is supplied to a clutch 9 0. The 1st pressure level p1 is produced clearly from 
a characteristic curve. A pressure value corresponds to the clutch torque calculated about this 
characteristic curve. This pressure value is made merely slightly as a safety premium, for 
example, high 0.2 bars. Clutch torque is calculated from the drive unit 1, converter amplification 
degree, the change gear ratio of an epicyclic gear drive 5, and the change gear ratio of both the 
cone disk group. 

Time t — the pressure of a clutch 9 falls to 1. the case of the pressure level p2 — Time t — a 
clutch 9 begins to be slippery by 2. Clutch slipping is calculated from the rotational frequency 
value of both the rotational frequency sensors 30 and 31 in the change gear electronic control 3. 
The pressure in a clutch 9 declines to the pressure level p3. The pressure level p3 is obtained 
when the predetermined rotational frequency difference n1, for example, 50 rotations, arises at a 
clutch 9. This pressure level p3 is maintained in time zones t3-t4. Time t — the pressure in a 
clutch 9 increases to linearity by 4. Slipping in a clutch 9 decreases according to pressure 
increase. The rotational frequency difference in a clutch 9 serves as zero by achievement of the 
pressure level p5. The pressure values p2 and p5 differ. In case the cause shifts to discharge 
from engagement of a clutch 9, it is in the shift action of the clutch 9 at the time of shifting to 
engagement from discharge. Time t — as for a clutch 9, the pressure value p6 is supplied to 6. 
The pressure level p6 is generated from the characteristic curve and safety premium which were 
amended. 

Explanation of a sign 1 Drive unit 2 belt type nonstep variable speed gear 3 Gearbox electronic 
formula control unit 4 Fluid converter 5 Epicyclic gear drive 6 1st cone disk group 7 — 2nd cone 
disk group 8 Towage device 9 Clutch 10 The differential type moderation stage 11 shaft 12 The 
pons delivery clutch 13 pump runner 14 The turbine runner 15 The guide vane vehicle 16 with a 
free wheel epicyclic gear carrier 17 A sun gear 18 The sun-gear shaft 19 1st epicyclic gear 20 
2nd epicyclic gear 21 internal gear 22 A brake 23 clutch 24 The 1st cone (immobilization) disk 25 
The 2nd cone (it is movable) disk 26 1st cone (immobilization) disk 27 2nd cone (it is movable) 
disk 28 Shaft 29 Shaft 30 Rotational frequency sensor 31 Rotational frequency sensor 32 
Gearbox output shaft 33 Gearbox output shaft 34 Throttle -valve signal 
35 Engine Speed 36 Fuel Injection Duration 37 Transit Location Switch 38 Graph 39 Which 
Shows Relation between Clutch ** and Time Amount Graph Which Shows Relation between 
Clutch Slipping and Time Amount 

[Translation done.] 
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